Progressive expansion of population over 70 years of age results in increased number of patients diagnosed with abdominal aorta aneurysm (AAA). These patients have also other comorbidities that can significantly affect the perioperative risk and therefore surgical treatment of AAA carries a relatively high risk of complications.
Perioperative risk assessment scales according to recommendation of EUROSTaR (European Collaborators on Stent-Graft
Techniques for Abdominal Aortic Aneurysm Repair), the recommended conventional assessments of surgical risk in patients diagnosed with AAA include: American Society of Anesthesiologists classification (aSa) and a numerical scale prepared by Society for Vascular Surgery and International Society for CardioVascular Surgery (SVS/ISCVS) (1). a five-point classification of physical patient condition ac-
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cording to ASA (2) is an evaluation system most commonly used before the anesthesia in the practical setting (tab. 1). It does not evaluate the risk of anesthesiological management, but allows comparison of final outcome of anesthesia and surgical treatment basing on predetermined and conventional criteria. It includes patient age and type and severity of comorbidities (3). Basing on this scale, average risk of perioperative death until day 7 after the surgical procedure, was established for particular risk groups: I -0.06%, II -0.47%, III -4.39%, IV -23.48%, V -50.77% (4). Patients with symptomatic AAA fall into group IV and with ruptured aaa -to group IV/V. SVS/ISCVS scale, recommended by EUROSTaR, includes significant risk factors such as: hypertension, ischemic heart disease, diabetes mellitus, respiratory insufficiency, renal failure, carotid artery stenosis, hyperlipidemia, cigarette smoking and determines their severity on 0-3 scale (tab. 2). Table 1 . aSa classification to assess operative risk related to major complications or death of a patient during or immediately after anesthesia (2) Risk group Description of physical condition of a patient I healthy patent without any physiological, biochemical or mental abnormalities II a patient with mild systemic disorder, subjects below 6 months of age or over 75 years of age III a patient with a serious systemic disease that limits his fitness and daily activity IV a patient with an extreme systemic disorder that is a constant threat to life V a patent with multiorgan failure, in extremely poor condition, who is very likely to die within the next 24 hours irrespective of undergoing surgical treatment or not, e.g. a patient with a ruptured aorta aneurysm
The perioperative risk rises with number of points related to severity of these risk factors (5) .
According to recommendations of American College of Cardiology and American Heart Association (aCC/aHa), aaa patients require particularly meticulous preoperative assessment (ECG, echocardiography, possible coronary angiography and pharmacological treatment). Even patients undergoing surgical treatment for non-cardiac causes, are at high risk of cardiovascular complications during the perioperative period. The degree of risk depends on type and setting of surgical treatment, type of anesthesia, presence of clinical cardiovascular disorders, general health. According to New York Heart association (NYHa), endovascular procedures are moderate risk procedures, while procedures involving aorta are high risk procedures (6) .
In 1977 Goldman et al. proposed a multifactorial method of assessment of risk of postoperative cardiovascular complications in patients undergoing surgical treatment for non-cardiac causes, basing on such data as: age, setting of surgical treatment, type of surgical treatment, history of myocardial infarction, presence of cardiac arrhythmias and poor general condition of a patient (7). Nine years later, Goldman's criteria were modified by Detsky who added degrees of severity of ischemic heart disease and pulmonary edema (8) .
Hardman et al., on the basis of retrospective studies conducted in 1985-1993 in 154 patients treated for ruptured abdominal aorta aneurysm, identified five independent preoperative risk factors: age over 76 years, anemia with Hb <9 g/dL, history of loss of consciousness, myocardial ischemia in ECG and serum creatinine >1.4 mg/dl (tab. 3). according to Hardman et al., these risk factors are major determinants and may be helpful in deciding whether to qualify a patient to surgical treatment due to ruptured aaa. Occurrence of at least three of these factors is associated with 100% risk of death despite surgical treatment (tab. 4) (9). In 1994 Samy at al. proposed assessment of death risk according to Aneurysm Score (GaS) (tab. 5). Mortality risk can be assessed basing on such data as: age, shock at admission, presence of ischemic heart disease, cerebrovascular disease, renal failure (10). Numerous studies indicate that this scale is currently sued and recommended for estimating the risk of death in high risk patients, in particular with ruptured AAA, undergoing open or endovascular surgical procedure (11, 12) .
Other tools of assessment of risk of early mortality include: POSSUM (Physiological and Operative Severity Score for enUmeration of Mortality) (tab. 6) (13) and VBHOM (Vascular Biochemistry and Haematology Outcome Models) (14) . Despite publications concerning practical aspect of these scales, attempts of their routine use to predict treatment outcome of aaa patients raise controversies (15, 16, 17) .
Markar et al. proposed use of a numerical scale of risk assessment of pulmonary complications (PPRI -Post-operative Pneumonia Risk Index) for patients undergoing surgical treatment for AAA. This scale includes the following factors: patient age and general health, type of surgical procedure, type of anesthesia, presence of COLD, loss of body weight more than 10% over 6 months before the surgical procedure, chronic steroid therapy, serum urea concentration, episodes of brain ischemia, cigarette smoking, alcohol abuse (tab. 7) (18, 19).
Risk of treatment of ruptured aaa
In 1954 Gerbode did a first successful surgical treatment of ruptured abdominal aorta aneurysm (20). according to some centers of vascular surgery, mortality in this group of patients, undergoing conventional surgical procedure, is still high and on average reaches 50% (21, 22). Due to availability of endovascular treatment of ruptured AAA, average mortality rate has been greatly reduced and amounts to 24% (23, 24). Basing on 5-year studies in 178 aaa patients, Sharif et al. determined risk of death basing on score on Hardman scale. average patient age was 73.9 years and mortality was 57.3%. Despite much higher average mortality rate (57.3%) as compared to Hardman studies (39%), 100% risk of death occurred only in patients in whom at least four of five risk factors coexisted. age and a history of myocardial infarction were the most potent determinants of mortality until day 30 after the procedure (25) . Studies by Karkos et al. also supported utility of Hardman scale as a prognostic tool for early mortality in patients undergoing endovascular treatment for ruptured aaa. Occurrence of a single risk factor was associated with 21% risk of death, while occurrence of three or more risk factors was associated with 78% risk of death (26). Correlation between mortality rates within 30 days and one year after the surgical procedure depending on patient age was presented by Rigberg et al. as a result of retrospective analysis of three patient groups: those undergoing elective conventional procedure for AAA, those operated due to ruptured AAA and general population. Mortality rate for patients in the age range 70-79 years within one year after the surgical treatment was 9.5% in the first group, 55.5% in the second group and 4.4% in the third one. Mortality rate in patients undergoing surgical treatment for AAA is markedly higher than in the general popula- 
Risk of treatment of asymptomatic aaa
Literature indicates that an average early mortality rate (up to day 30 after the procedure) in patients with asymptomatic AAA undergoing conventional procedure is 4 -5%, while for endovascular procedures it is 1 -2% (31, 32). Long term follow-up indicated similar mortality in these both groups of patients, while patients undergoing endovascular procedures had number of complications increased by three fold (33). Baas et al. studied 345 patients undergoing an elective open surgery (n = 174) and endovascular procedure (n = 171) and analyzed mortality risk within 30 days and 2 years after the surgical treatment with GaS scale. Results were comparable in both these groups and supported utility of this scale (34) . However it must be emphasized that this scale seems to be a particularly valuable prognostic tool for perioperative mortality in patients undergoing endovascular procedures, who are usually at higher preoperative risk. A study by Urbonavicious et al., conducted in Lithuania in 1999-2003, was a detailed analysis of perioperative risk factors in one hundred patients with asymptomatic or symptomatic AAA. Basing on preoperative assessment including: ASA scale, medical and cardiac status of the patient, ECG and echocardiography, renal function, and intraoperative assessment including: basic vital signs, blood loss, duration of the surgical procedure as well as postoperative assessment including: respiratory and cardiovascular function, duration of hospitalization after the surgical procedure, categorized patients into three risk groups: low, moderate and high.
They showed that postoperative mortality in these groups was 2.9%, 8% and 44.4%, respectively. The most important risk factors were: age above 75 years, female gender, presence of (40) . Literature recommends spirometry for any patient undergoing surgical treatment for aaa (41) . Aneurysm size, in particular its diameter, is another prognostic factor that affects the risk (42, 43). During five-year follow-up, Hallin et al. published data related to the risk of aneurysm rupture depending on its diameter. Over one year, small aneurysms (with up to 4 cm in diameter) increased their diameter by 2-4 mm, moderate aneurysms (with 4-5 cm in diameter) -by 2-5 mm, while large aneurysm (over 5 cm in diameter) increased their diameter by 3-7 mm. The risk of rupture after 5 years of follow-up was 2%, 10%, and 22%, respectively (44). Independent researchers, Mofidi and Solberg, came to controversial conclusions related to relationship between growth of an aneurysm and patient gender. They found the aneurysms to increase their size faster in woman, which probably may lead to higher rupture risk than in men (45, 46) . Thomson, publishing his data in 2009 from several years of screening studies, came to opposite conclusions (47). Recently other, often neglected risk factors in AAA patients, have been emphasized in the literature: postoperative stress (48) and disorders of nutrition, in particular obesity (49).
Precise determination of perioperative risk in patients diagnosed with AAA is impossible due to numerous variable prognostic factors. Preliminary qualification to a high risk group allows for optima patent preparation to a surgical procedure and selection of adequate surgical treatment that may result in reduction of risk of complications and reduction of mortality. Current literature data indicate a clear trend toward reduction of mortality rate in patients from high perioperative risk groups due to progress in surgical technique and anesthesiology, associated with AAA treatment. surgical trauma, longer duration of the procedure and bigger blood loss (36) . In 1996 Lawrence et al. published data that indicated that pulmonary complication rate after abdominal surgical procedures was similar to cardiac complication rate (37) . adverse factors related to respiratory system, such as asthma, chronic obstructive lung disease (COLD), pneumonia, cigarette smoking, may increase the perioperative risk (38) . Postoperative respiratory insufficiency, requiring respirator therapy, is the most dangerous pulmonary complication. Five to 21% of patients who undergo surgical treatment for aaa, require artificial ventilation in the postoperative period. In 2001 axelroad et al., basing on multicenter, retrospective studies in 1053 who underwent surgical treatment for aaa, including 25.1% subjects with COLD, among others analyzed the following data: total duration of hospitalization, number of days spent in intensive care units, number of hours of artificial ventilation. 6.9% of patients with COLD required respirator assistance in the postoperative period. This contrasts with a group of patients free of COLD, where only 3.6% required such management. COLD seems to be an important determinant of requirement for postoperative artificial ventilation that prolongs hospitalization and increases cost of treatment of these patients. Furthermore, COLD has been shown not to increase patient mortality or risk of aaa rupture (39) . Preoperative assessment of respiratory system identifies high risk patients and allows successful actions to be undertaken: quitting smoking, pharmacological treatment of asthma and COLD, implementation of targeted antibiotic therapy for pneumonia, selection of an optimal anesthesia method, successful treatment of postoperative pain, respiratory rehabilitation that can reduce the risk of complications in this patient
